Incidence of acetylcholinesterase in the sarcoplasm of human and chicken muscles.
Fifty-nine biopsies of human muscle, 53 of them abnormal, 6 normal, were studied for the histochemical localization of acetylcholinesterase (AChE) using frozen sections and light microscopy. In addition to AChE which was found at the myoneural and myotendon junction, specific staining was found around the periphery of many fibers from normal and abnormal muscles. Moreover, AChE activity was found to be high in the sarcoplasm of more than 10% of the fibers from 28 biopsies of abnormal muscle including cases of hemiplegia, spinal cord injury, denervation and neuropathy, infantile spinal muscle atrophy, Duchenne, limb-girdle and facioscapulohumeral dystrophies, Schwartz-Jampel syndrome and a myasthenic syndrome. Of the muscles from experimental animals examined, only the Rhesus monkey exhibited AChE around the periphery of the fibers, and only the dystrophic chicken and not the dystrophic mouse or hamster, showed extensive sarcoplasmic AChE. Histograms of muscle fiber diameters indicated that AChE in the sarcoplasm was associated with fibers of all sizes, depending on the nature of the disorder examined. Fibers containing AChE were smaller than unstained fibers in dystrophic chicken muscle. The results suggest that in the human, sarcoplasmic AChE is reversibly repressed during muscle maturation and that its mode of regulation by motor neurons is similar to that found in the chicken.